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(57)Abstract: 

PURPOSE: To provide a plasma treatment device 
capable of stably and uniformly treating a substrate 
having a large aperture by generating uniform and stable 
plasm in a large aperture area. 

CONSTITUTION: A cavity resonator 11 for supplying 
microwave to a treatment chamber 1 is divided into a 
distribution resonator 13 and a microwave radiating 
resonator 14. Stable microwave radiation and expansion 
of a plasm generating area are simultaneously 
accomplished by increasing only the length of the cavity 
resonator 1 1 without enlarging other dimensions. The 
stable and uniform treatment of a large aperture 
substrate may be performed to increase the productivity 
of a semiconductor element and a liquid crystal display 
element and at the same time increase the production 
yield thereof. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Plasma treatment equipment characterized by considering as the configuration which 
divided the cavity resonator into the resonator for microwave distribution, and the resonator for 
microwave radiation in the plasma treatment approach of emitting microwave and generating the 
plasma from the slot prepared in the cavity resonator. 

[Claim 2] Plasma treatment equipment according to claim 1 characterized by the resonator for 
distribution and the resonator for radiation being rectangular waveguides. 
[Claim 3] Plasma treatment equipment according to claim 1 characterized by connecting the 
resonator for distribution, and the resonator for radiation of each other to a right angle. 
[Claim 4] Plasma treatment equipment according to claim 1 characterized by the resonance 
mode of the resonator for distribution and the resonator for radiation being TE1 1. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relating to the low-temperature plasma treatment 
equipment which forms a pattern with detailed semiconductor device and liquid crystal display 
component, especially carrying out uniform plasma treatment to the diameter substrate of 
macrostomia — good — it is related with **** plasma treatment equipment. 
[0002] 

[Description of the Prior Art] In manufacture of a semiconductor device, it is expected that the 
dimension of a processing substrate is diameter[ of macrostomia ]-ized with phil 25, phi 150, and 
phi200mm in order to improve productivity, and it will diameter[ of macrostomia ]-ize to 
phi300mm further from now on. Also in a liquid crystal display component, there is the need for 
big-screen-izing of 10 inches or more. Therefore, it is important to realize uniform processing all 
over the diameter substrate of macrostomia at the plasma treatment process of a 
semiconductor device or a liquid crystal display component. Equalization of the plasma is 
indispensable in order to realize uniform plasma treatment. 

[C003] As a conventional technique, mu wave is emitted to JP,63-1 03088,A from a slot like a 
publication, and there is a method of generating the plasma. By this approach, there is the 
description which can control the homogeneity of the plasma by the location of a slot However, 
in order to diameterf of macrostomia ]-ize the dimension of a processing substrate, if the cavity 
resonator which attached the slot is diameter[ of macrostomia ]-ized, the difference of the guide 
wave length by the resonance mode within a resonator will become small, and the selectivity of 
resonance mode will fall. Therefore, two or more resonance modes occur simultaneously, and 
there is a problem that discharge becomes instability. 
[0004] 

[Problem(s) to be Solved by the Invention] With the above-mentioned conventional technique, 
about the point of generating the plasma in stability, it v/as not taken into consideration to the 
diameter field of macrostomia, but there was a problem that the stabilization of the diameter 
substrate of macrostomia was difficult. 

[0005] This invention aims at generating the uniform diameter plasma of macrostomia, while 
making the diameter field of macrostomia generate the plasma in stability, and it aims at offering 
the processor further processed to homogeneity in the diameter field of macrostomia at stability. 

[0006] 

[Meant for Solving the Problem] The cavity resonator was divided into the resonator for 
distribution of mu wave, and the resonator for mu wave radiation in order to attain the above- 
mentioned object. A slot is prepared in the field where the amplitude of the standing wave of the 
resonator for distribution is large, and the resonator for radiation was attached with the 
configuration which shares this slot. The slot was prepared in the field where the amplitude of a 
standing wave is large also at this resonator for radiation, and it considered as the configuration 
which emits mu wave to a processing room. Moreover, the difference of the guide wave length in 
each mode set each resonator as the large dimension. 
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[0007] 

[Function] The difference of the guide wave length in each mode writes the dimension of a 
resonator on large conditions, within a resonator, resonance of a single mode can be realized and 
stabilization of a radiation mu wave can be achieved, moreover, the ** which does not enlarge a 
resonator dimension by having considered as the configuration which consists of a resonator for 
distribution, and a resonator for radiation — mu wave radiation zone — it can do greatly and mu 
wave can be supplied now to the diameter field of macrostomia at stability. 

[0008] The plasma can be generated in stability to the diameter field of macrostomia by this, and 

stabilization of the diameter substrate of macrostomia can be realized. 

[0009] 

[Example] Draw ing 1 explains one example of this invention below. 

[0010] The stage electrode 2 is installed in the plasma treatment room 1, and the quartz 
aperture 3 which emits microwave is installed in the confrontation side. The quartz aperture 3 
has vacuum seal structure, and has structure which can exhaust the plasma treatment room 1 to 
a vacuum by the exhaust air system which is not illustrated from an exhaust pipe 5. The stage 
electrode 2 has the structure of laying a substrate 4, and the structure where RF generator 6 
was connected, and can impress high frequency bias at the time of plasma treatment. Etching 
gas supplies raw gas to a processing room uniformly from the diffuser 9 opened in the buffer 
room 8 of a raw gas feed zone. Raw gas is supplied by the raw gas supply pipe 10 from the 
supply source which is not illustrated. The cavity resonator unit 11 is installed on the quartz 
aperture 3, it gets down [ are, ], and the slot 12 is formed in the field facing a quartz aperture. 
The cavity resonator unit 1 1 consists of a distribution resonator 13 and a mu wave radiation 
resonator 14. It has [ whether the distribution resonator 13 is the same as the rectangular 
waveguide which is made by the TE11 mode and is usually used, and ] a near dimension. The 
60mm slot 15 is formed in the side face of a distribution resonator centering on the place where 
magnetic field strength serves as max in 1/2 pitch of the guide wave length. It is the same as 
the rectangular waveguide in the TE1 1 mode as well as this distribution resonator and right 
angle, or the radiation resonator of a near dimension doubles and is attached in the slot location 
of a distribution resonator. The slot 16 is formed in the location where magnetic field strength 
serves as max in 1/2 pitch of the guide wave length in the confrontation side to the quartz 
aperture 3 of the radiation resonator 13. 

[001 1] The plasma treatment approach by the above configuration is explained below. It exhausts 
from an exhaust pipe 5, supplying etching gas from the raw gas supply pipe 10, and the 
processing interior of a room is set as the pressure of 1Pa. Supply 2.45GHz microwave from the 
microwave power source which is not illustrated, it is made to resonate with a distribution 
resonator, and microwave is distributed to each radiation resonator from a slot. In a radiation 
resonator, resonance raises an energy density, from a slot, it emanates to the processing room 1 
and the plasma is generated. 

[0012] The processing interior of a room is supplied from a diffuser 9, it is excited and 
decomposed by the plasma of the processing interior of a room, and etching gas reaches on a 
substrate. Etching advances from the etching gas which was these-excited and was 
decomposed, and the plasma by the physical chemistry reaction by the effectiveness of the ion 
which carries out incidence to a substrate. The energy of ion is controlled with the output of RF 
generator 6. In this example, chlorine gas is used as etching gas and the polish recon film is used 
as etching film of a substrate side. 

[0013] By this method, since microwave is absorbed near the radiation slot and the plasma 
occurs, the homogeneity of the plasma on the front face of a substrate is controlled with the 
distance from a slot pitch and the quartz aperture 3 to a substrate front face. Although a slot 
location is decided by this example with the guide wave length, the plasma can be equalized 
changing a resonator dimension and by changing the distance from a quartz aperture to a 
substrate front face. 

[0014] Moreover, it is easily realizable by extending ****** of a distribution resonator and a 
radiation resonator in 1/2 wave about diameter[ of macrostomia ]-izing of a plasma generating 
field. That is, if a distribution resonator is extended, much more radiation resonators are 
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connectable, and if a radiation resonator is extended, plasma generating field amplification can be 
carried out according to an extended rate. Thus, in this invention, a plasma generating field can 
be expanded without enlarging the dimension of a cavity resonator, and the instability 
phenomenon of the discharge accompanying amplification of a plasma generating field is not 
generated. 

[0015] Moreover, it is in ** that this invention is applicable to processing which uses plasma, 

such as not only etching processing but plasma-CVD processing. 

[0016] 

[Effect of the Invention] While processing of the diameter substrate of macrostomia is stably 
made to homogeneity by this invention and being able to plan a semiconductor device and the 
productivity drive of liquid crystal display component manufacture, improvement in the yield of a 
semiconductor device and liquid crystal display component manufacture can be aimed at. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the configuration of the plasma treatment room by 
this invention. 

[Drawin g 2] It is drawing showing the configuration of the cavity resonator in this invention, and 
arrangement of a slot. 
[Description of Notations] . 

1 — Processing room, 

2 — Stage electrode, 

3 — Quartz aperture, 

4 — Substrate, 

1 1 — Cavity resonator unit, 

13 — Distribution resonator, 

14 — Radiation resonator. 



[Translation done.] 
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